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Canonie Environmental Services Corp.
1825 South Grant Street
Suite 260

San Mateo, California 94402

December 4, 1990 Phone: 415-573-8012
FAX: 415-573-5654

86-018-1810
Ms. Bella Dizon (Code 1813BD)
Western Division Naval Facilities
Engineering Command
PO Box 727
San Bruno, CA 94066-0727

Phase 2A Analytical Results for Site 13, 0il Refinery Site
Remedial Investigatjon/Feasibility Study

Naval Air Station Alameda
Alameda, California

Dear Ms. Dizon:

This report presents the Phase 2A analytical results for Site 13, 0il
Refinery Site, that were obtained as part of the Remedial Investigation/
Feasibility Study at Naval Air Station Alameda. Pertinent information
provided with this report include a site plan showing the boring and well
, locations, summary tables of the analytical results, a table showing the
‘..', comparison of action levels for various chemical groups, and certified
analytical reports.

The summary tables (Tables 1A, 1B, and 2) are prepared as part of the Data
Management Plan to provide an efficient method of screening large amounts
of analytical data that highlight site-specific areas of potential concern.
Chemical concentrations exceeding various established action levels
(referenced from Table 3) are highlighted on these tables. Certified
analytical reports are provided in Appendix A and include the raw
laboratory data and detection limits for each chemical group analyzed.

If you have any questions regarding these results, please call me at (415)
573-8012. ,

Very truly yours,

=

Timothy G. Bodkin, R.G.
Senior Project Scientist

TGB/gd
Enclosures

cc: J. Babcock, Canonie Environmental Services Corp.
R. Duffield, Canonie Environmental Services Corp.
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[ABLE 1A

SUMMARY TABLE O ANALYTICAL RESULTS: SOIL
SIE 15, Ol REFINERY
NAS ALAMEDA
REMEDIAL INVESTICATION/FEASIBILITY STUDY

Boring Number /Sample Depth (fcel)

MWOR-1 MWOR-1 MWOR -1 MWOR-- 1 MWOR - 2 MWOR 7 MWOK -7 MWOR-
Chemical Group/Analyte 25 -30 10 - 175 115 -120 145-150 25 50 10 - 145 100 105H 25 50
Volatile Organics
1,2-Dichloroethene (total)
2-Bulanone (MEK)
Acetone 16. 13. 10. 6.
Benzene
Bromodichloromethane
Carbon Disulfide
Carbon Tetrachloride

Ethylbenzene

Methylene Chloride 14. 14, 11. 6. 23, 77,
Tetrachloroethene

Toluene 450. 13. 10. 12. 8. 40,

Xylene (total)

Notes:

1. Analytical results are presented
in micrograms/kilogram (ug/kg).

2. Bloﬁk spaces indicate that the
analyle was not detected.

Canonielrnvironmental



Chemical Group/Analyte
Volatile Organics
1,2-Dichloroethene (total)
2- Butonone (MEK)
Acetone

Benzene
Bromodichloromethane
Carbon Disulfide
Carbon Tetrachloride
Ethylbenzene

Methylene Chloride
Tetrachloroethene
Toluene

Xylene (total)

Notes:

1. Analytical results are presented
in micrograms/kilogram (ug/kg).

2. Blank spaces indicate that the
analyte was not detected.

C

SUMMARY TABIL OF ANALYTICAL RESULTS: SO
SIE 15, OIL RETINERY
NAS Al AMEDA
REMEDIAL INVESTIGATION/FEASIBILITY STUDY

[ABLE 1A

Boring Number /Sample Depth (feel)

MWOR-5 MWOR-3 MWOR- 3 MWOR -4 MWOR -4 MWOR - 4 MWOR - 4 MWOR 5
70 - 15 100 - 105 11h 120 2550 65 /0 100 105 140 145 /10 /5
28. 24. 42. 22, 48. 30. 21. 18.
14, 15 13 / 4. 1 18 10.
32. 8 12. 43 .

Canonielnwvironmental



Chemical Group/Analyte
Volatile Organics
1,2-Dichloroethene (lotal)
2-Butanone (MEK)
Acetone

Benzene
Bromodichloromethane
Carbon Disulfide
Carbon Tetrachloride
Ethylbenzene

Methylene Chloride
Tetrachloroethene
Toluene

Xylene (total)

Noles:

1. Analytical results are presented
in micrograms/kilogram {ug/kg).

2. Blank spaces indicate that the
analyle was not detected.

C

[ABLE 1A

SUMMARY TABLE OF ANALYTICAL RESULTS: SO

SITE 15, OIL REFINERY
NAS AL AMEDA
REMEDIAL INVE STIGATION/FEASIBILITY SIUDY

Boring Number /Sample Depth (feet)

MWOR-5 MWOR-5 MWOR-5 BOR-6 BOR-6 BOR 6 BOR -6 BOR-/
100 - 105 125 - 130 145 - 150 5560 8.0 85 1.0 11hH 140 145 25 50
21. 2/. 29.
10. 13 13 21, 19 27, 1 1
8 18. b4, 13, 260.

Canonielnvironmental



Chemical Group/Analyte
Volatile Organics
1,2-Dichloroethene (total)
2-Butanone (MEK)
Acetone

Benzene
Bromodichloromethane
Carbon Disulfide
Carbon Tetrachloride
Ethylbenzene

Methylene Chloride
Tetrachloroethene
Toluene

Xylene (tolal)

Notes:

1. Analytical results are presented
in micrograms/kilogram (ug/kq).

2. Blank spaces indicate that the
analyle was nol detected.

C

SUMMARY TABLL OF ANALYTICAL RESULTS: SOIl
SIL 1S, Ol KETINERY
NAS ALAMI DA
REMEDIAL INVESTIGATION/FEASIBILITY STUDY

1ABLE 1A

Boring Number /Sample Depth (feel)

BOR-7 BOR-7 BOR-7 BOR-8 BOR-8 BOR 8 BOR-8 BOR 9
40 - 4.5 85-90 155 - 140 40 45 [0 15 10 1ty 140 1MhH 20 75
3. 14, 21, 52.
12. 14 14 15. 15 [N 8 14,
9. 14 36. 25 /

Canoniel'nvironmental



Chemical Group/Analyle
Volatile Organics
1,2-Dichloroethene (lotal)
2-Butanone (MEK)
Acetone

Benzene
Bromodichloromethane
Carbon Disulfide
Carbon Tetrachloride
Ethylbenzene

Methylene Chloride
Tetrachloroethene
Toluene

Xylene (total)

Notes:

1. Analytical results are presented
in micrograms /kilogram (ug/kg).

2. Blank spaces indicate that the
analyte was not detected.

C

SUMMARY TABLE OF ANALYTICAL RESULTS: SOIl
SITE 13, OIL REFINERY
NAS Al AMEDA
REMEDIAL INVESTIGAIION/FEASIBILITY STUDY

1ABLE 1A

Boring Number /Sample Depth (feel)

BOR-9 BOR-9 BOR-9 BOR-10 BOR-10 BOR 10 BOR - 10 BOK 11
65-70 110-115 140 - 145 55 - 40 /0 75 110 - 11h 140 14y 25 50
20.
18 38. /1. 18. 18.
1000. 960.
14.
1800.
2800. 2000. 3300. 10. 11, 19. 10. 10.
16. 110. 8
4100.

Canonielnvircnmental
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SUMMARY TABLE OF ANALYTICAL RESULTS: SOl
SITE 13, Ol REFINERY
NAS ALAMEDA
REMEDIAL INVESTIGATION/FEASIBILITY STUDY

Boring Number /Sample Depth (feel)

BOR-11 BOR-11 BOR-11 BOR-12 BOR--12 BOR- 12 BOR 17 BOR 13
Chemical Group/Analyte 65 - 170 140 - 145 110- 115 35 40 85 -90 10 tth 140 b 20 75
Volatile Organics
1,2-Dichloroethene (otal)
2-Butanone (MEK) 1.
Acetone 45. 1/, 57 10. 58.
Benzene
Bromodichloromethane
Carbon Disulfide 13,
Carbon Tetrachloride
Ethylbenzene
Methylene Chloride 31 17. 49, 10. 45, 160. b.J3. 15.
Tetrachloroethene
Toluene 10. 100. 16. 135, 250. 9. 21
Xylene (total)

Notes:

1. Analytical results are presented
in micrograms/kilogram (ug/kg).

2. Blank spaces indicate that the
analyle was not detected.

Canonielnvironmental



Chemical Group/Analyte
Volatile Organics
1,2--Dichloroethene (total)
2-Bulanone (MEK)
Acelone

Benzene
Bromodichloromethane
Carbon Disulfide
Carbon Tetrachloride
Ethylbenzene

Methylene Chloride
Tetrachloroethene
Toluene

Xylene (total)

Notes:

1. Analylical results are presented
in micrograms/kilogram (ug/kg).

2. Blank spaces indicote that the
analyte was not detected.

C

TABLE 1A

SUMMARY TABLL OF ANALYTICAL RESULTS: SOIL

SITE 13, OIL REFINERY
NAS ALAMEDA
REMEDIAL INVESHGATION/FEASIBILITY STUDY

Boring Number /Sample Depth (feet)

BOR-13 BOR-13 BOR-15 BOR-14 BOR--14 BOR- 14 BOR - 15 BOR 15
65-70 10~ 115 140145 6.0 65 80 - 8.5 150 155 20 25 by /0
7. 25. /6.
7. 21. 29. 18. 135, 14 40.
26. 37. 29. 1600. 13,

Canonielnvironmental



Chemical Group/Analyte
Volatile Organics
1,2-Dichloroethene (total)
2-Bulanone (MEK)
Acetone

Benzene
Bromodichloromethane
Carbon Disulfide
Carbon Tetrachloride
tthylbenzene

Methylene Chloride
Tetrachloroethene
Toluene

Xylene (total)

Notes:

1. Analytical resulls are presented
in micrograms/kilogram (ug/kq).

2. Blank spaces indicate that the
analyte was not detecled.

C

SUMMARY TABLE OF ANALYTICAL RESULTS: SOl
SIFE 13, OIL RETINERY
NAS ALAMEDA
REMEDIAL INVESTICATION/FEASIBILITY STUDY

TABLE 1A

Boring Number/Sample Depth (feel)

BOR-15 BOR-15 BOR-16 BOR-16 BOR-16 BOR 16 BOR - 1/ BOK 1/
110 - 115 140 - 145 20-125 110115 140 145 8h 0 25 3.0 10 /b
/.
59. 28. 18, 14, 0.
2.
10.
3. 26. 12, 11, 14. 16. 11, /0.
14. 57, 27. 12, 15, 300. 1h.
27.

Canonielvironmental



C C C

1ABLE 1A

SUMMARY TABLE OF ANALYTICAL RESULTS: SOIL
SIE 15, Ol REFINERY
NAS ALAMEDA
REMEDIAL INVESTICATION/FEASIBILITY STUDY

Boring Numnber/Sample Depth (leel)

BOR-17 BOR-17 BOR- 18 BOR-18 BOR--18 BOR 18 BOR - 19 BOK- 19
Chemical Group/Analyte 100 - 105 115120 35 - 40 /075 110 11hH 140 - 145 25 50 10 /15
Volatile Organics
1,2-Dichloroethene (lotal)
2-Butanone (MEK)
Acetone 70. 25. 12. 24. /9.
Benzene 10.
Bromodichloromethane
Carbon Disulfide
Carbon Tetrachioride
tthylbenzene 1400.
Methylene Chloride 1
Tetrachloroethene
Toluene 13. 62. 36. 26. 38. 40.
Xylene (lotal)

A

16. 16. (B 15, 17. Y.

Notes:

1. Analytical results are presented
in micrograms/kilogram (ug/kg).

2. Blank spaces indicate that the
analyte was not detected.

Canonielrnvironmental



Chemical Group/Analyte
Volatile Organics
1,2-Dichloroethene (total)
2-Butanone (MEK)
Acetone

Benzene
Bromodichloromethane
Carbon Disulfide
Carbon Tetrachtoride
Ethylbenzene

Methylene Chloride
Tetrachloroethene
Toluene

Xylene (lotal)

Notes:

1. Analytical results are presented
in micrograms/kilogram (ug/kg).

2. Blank spaces indicate that the
analyte was not detected.

SUMMARY TABLE OF ANALYTICAL RESULTS: SOi

Boring Number /Sample Depth (feel)

C

TABLE 1A

SHE 13, Ol REFINERY

NAS ALAMILDA
REMEDIAL INVESTIGATION/FLASIBILITY SIUDY

BOR-19 BOR-19 BOR-20 BOR-20 BOR-20 BOR- 20 BOR 21 BOR - 21
110 -115 140- 145 30 - 35 6.0 - 65 100105 115 120 25 50 10 /5
2.
45. 13, 12. 15, 13 b3. i3]
2.

1500.

8. 8. 19. 20. 15. 17

2.
b. 15. 4, 2. ? 18.

Canonielnvironmental



Chemical Group/Analyte
Volatile Organics
1,2-Dichloroethene (total)
2-Butanone (MEK)
Acetone

Benzene
Bromodichloromethane
Carbon Disulfide
Carbon Tetrachloride
Ethylbenzene

Methylene Chloride
Tetrachloroethene
Toluene

Xylene (total)

Notes:

1. Analytical results are presented
in micrograms/kilogram {ug/kg).

2. Blank spaces indicate that the
analyte was not detected.

C

SUMMARY TABLE OF ANALYTICAL RESULTS: SON
SITE 13, OlF REFINLRY
NAS Al AMEDA
REMEDIAL INVESTICATION/TEASIBILITY STUDY

IABLE 1A

Boring Number /Sample Depth (feel)

BOR-21 BOR-21 BOR -22 BOR--22 BOR-2? BOR - 27 BOR 23 BOR 25
115 -120 140 -145 25 - 50 /580 110 115 140 14hH 50 3h 8.5 9.0
19. 11 45,
18. 19. 14. 28. 15 /. /
17, 21. 140. b 41, 17.

Canonielrvircnmental



Chemical Group/Analyte
Volatile Organics
1,2-Dichloroethene (total)
2--Butonone (MEK)
Acetone

Benzene
Bromodichloromethane
Carbon Disulfide
Carbon Tetrachloride
Ethylbenzene

Methylene Chloride
Tetrachloroethene
Toluene

Xylene (total)

Notes:

1. Analytical results are presented
in micrograms/kilogram (ug/kg).

2. Blank spaces indicate that the
analyte was not detected.

C

SUMMARY TABLE OF ANALYTICAL RESULTS: SO
SIE 15, Ol REFINERY
NAS ALAMLDA
REMEDIAL INVESTICATION/FLASIBILITY STUDY

TABLE 1A

Boring Number /Sumple Depth (feet)

BOR-23 BOR--25 BOR-24 BOR--24 BOR-24 BOR - 24 BOR 75 BOR-25
110 - 115 145150 25 - 30 /075 110115 140145 25 30 6.5 - /.0
26.
85. 17, 33, 36. 6. 38.
.
22. 12, 14, 6. /. /. 14. 8.
130. 10. . 1.

Canonielnvironmental



Chemical Group/Analyte
Volatile Organics
1,2-Dichloroethene (total)
2--Butanone (MEK)
Acetone

Benzene
Bromodichloromethane
Carbon Disulfide
Carbon Tetrachloride
fthylbenzene

Methylene Chloride
Tetrachloroethene
Toluene

Xylene (lotal)

Notes:

1. Analytical results are presented
in micrograms/kilogram (ug/kg).

2. Blank spaces indicate that the
analyte was not detected.

C

SUMMARY TABLE OF ANALYHCAL RLSULTS: SOI
SITE 13, OIt REFINERY
NAS AL AMEDA
REMEDIAL INVESTIGATION/FLASIBILITY STUDY

1ABLE 1A

Boring Number /Sample Depth (feet)

BOR-25 BOR-25 BOR 26 BOR 76 BOR 77 BOR 77 BOR 77 BOR 77
110 - 115 140 - 145 100 - 105 130 - 135 25350 7.0 /% 100 105 125 150
15. TS 27, 19 18, 91, 3). 140,

9 14, 10 13 . 4.

20 1 9, 95 8 /1,

Canonielnvironmental
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SUMMARY TABLE OF ANALYTICAL RESULTS: SOIl
SITE 15, OIL REFINERY
NAS Al AMEDA
REMEDIAL INVESTIGATION/FEASIBILITY STUDY

Boring Number /Sample Depth (leet)

MWOR-2 MWOR--5 BOR-7 BOR-/ BOR / BOR 8 BOR -9 BOR 10
Chemical Group/Analyte 120-125 710 - 715 05 - 1.0 25 - 30 40 45 110 1hH 10 14h 0 05 10
Semivolatile Organics
2-Methylnaphthalene 15000.
Benzo(a)pyrene 520.
Benzo(b)fluoranthene 1100.
Benzo(g,h,i)perylene 1400.
Benzo(k)fluoranthene 510.
Butytbenzylphthalate
Chrysene 480.
Di-n—Butylphthalate 540.
Diethylphthalate 5/0.
Fluoranthene 520. 630. 800.
Indeno(1,2,3-cd)pyrene 690.
Naphthalene 5300.
Phenanthrene 1800.
Pyrene 810. 6/0. 1900.
bis(2- Ethylhexyl)phthalote 8/0. 1100.

Notes:

1. Analytical results are presented
in micrograms/kilogram (ug/kg).

2. Blank spaces indicate that the
analyte was not detected.

Canonielnvironmental



Chemical Group/Analyte

Semivolatile Organics

2-Methylnaphthalene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Butylbenzylphthalate
Chrysene
Di-n--Butylphthalate
Diethylphthalate
Fluoranthene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene

bis(2~- Ethylhexyl)phthalate

Notes:

1. Analytical results are presented
in micrograms/kilogram (ug/kg).

2. Blank spaces indicate that the
analyte was not delected.

Boring Number /Sample Deplh (leel)

C

SUMMARY TABLL OF ANALYTICAL RESULTS: SOIL
SITE 13, Ol REFINERY

NAS ALAMEDA

REMEDIAL INVESHOATION/FLASIBILITY SHUDY

IABLE 1A

BOR-10 BOR-10 BOR--10 BOR- 11 BOR 13 BOR 13 BOR - 15 BOR 17
3.5 - 40 11.0- 115 140 - 145 110 - 11hH 05 10 1.0 - 115 140 145 100 105
3400.
350. 610. 400. 12000. 1000. 600.
4100,
690.

Canonielrvironmental



Chemical Group/Analyte

Semivolatile Organics

2--Methylnaphthalene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Butylbenzylphthaiate
Chrysene
Di-n-Butylphthalate
Diethylphthalate
Fluoranthene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene

bis(2 - Ethylhexyl)phthalate

Notes:

1. Analytical results are presented
in micrograms/kilogram (ug/kg).

2. Blank spaces indicate that the
analyle was not detected.

C C

IABLE 1A
SUMMARY TABLE OF ANALYTICAL RLSULTS: SOl
SIE 15, Ol RIVINCRY
NAS Al AMEDA
REMEDIAL INVESTIGATION/FLASIBILITY STUDY

Boring Number /Sample Depth (feel)

BOR-17/R BOR-18 BOR-18 BOR-18 BOR-19 BOR 21 BOR -27 BOR-22
105 - 110 0510 3.5 - 4.0 10 - 75 110 - 115 05 10 0b 1.0 25 50

3100. 17000.

4600. 4400.
970. 2000. 450. 940. 980.
140.
800. 5400.

380.

Canonielnvironmental



Chemical Group/Analyte

¢

SUMMARY TABLE OF ANALYTICAL RESULTS: SOIL
SHE 15, OIL REFINERY
NAS ALAMEDA
REMEDIAL INVESTIGATION/FEASIBILITY STUDY

TABLE 1A

Boring Number/Sample Depth (feet)

BOR-22 BOR-22 BOR-25 BOR-76
/5 -80 140 -145 110 -115 130 - 135

Semivolatile Organics
2-Methylnaphthalene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Butylbenzylphthalate
Chrysene
Di-n-Butylphthalate
Diethylphthalate
Fluoranthene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene

bis(2- E thylhexyl)phthalate

Notes:

1. Analytical results are presented
in micrograms/kilogram (ug/kg).

2. Blonk spaces indicate that the
analyte was not detected.

1000. 890. 510.

650.

Canonielrvironmental
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SUMMARY TABLE OF ANALYTICAL RESULTS: SOI
SITE 13, Ol REFINERY
NAS Al AMEDA
RUMEDIAL INVESTIGATION/FLASIBILITY SIUDY

Boring Number /Sample Depth (feet)

MWOR—1 MWOR--2 MWOR--2 BOR -8 BOR-8 BOR- 9§ BOR - 16 BOR 16
Chemical Group/Analyte 15-80 125 - 130 130-1355 105 - 110 125150 05 - 10 05 10 25 50
Pesticides
4.4'-DDD 9. h.
4.4'-DDE 17, 35. 31 31 4.
4,4’-D0T 14. 1. 3. 12. 11, 2. 160.
Toxaphene
beta—-BHC 4.
Heptachlor epoxide b,
gamma-BHC
Notes:

1. Analytical results are presented
in micrograms/kilogram (ug/kg).

2. Blank spaces indicate that the
analyle was not delected.

Canonielvircnmental
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SUMMARY TABLE OF ANALYTICAL RESULTS: SOIL
SITE 13, OIL REFINERY
NAS ALAMEDA
REMEDIAL INVESTICATION/FEASIBILITY SIUDY

TABLE 1A

Boring Number /Sample Depth (feet)

BOR-17

Chemical Group/Analyte 40 - 45

BOR-18
145 - 150

BOR-19 BOR- 2?7 BOR - 26
8.0 ~ 8.5 3.5 - 40 6.0 - 6.5

BOR 26
105 110

BOR 76
135 140

Pesticides

4,4'-DDD

4,4'-DDE

4,4-0D1 1.
Toxaphene

beta-BHC

Heptachlor epoxide

gamma-BHC

Notes:

1. Analytical results are presented
in micrograms/kilogram (ug/kg).

2. Blank spaces indicate thal the
analyle was not detected.

1400.

2500

14.
/.
/7.
400.

Canonielnvironmental
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SUMMARY TABLE OF ANALYHICAL RESULTS: SOl
SITE 13, Ol REFINERY
NAS AL AME DA
REMEDIAL INVESTICATION/TEASIBILITY STUDY

Boring Number /Sample Depth (feel)

MWOR-1 MWOR- 1 MWOR- 1 MWOR -1 MWOR 1 MWOR 2 MWOR- 7 MWOR -2
Chemical Group/Analyte 10-15 30 - 35 15 - 80 120 - 125 150 - 155 20 25 40 4h 8.0 85
Melals
Aluminum 3610.0 4160.0 4770.0 12000.0 /500.0 80/0.0 5080.0 3760.0
Antimony 35
Arsenic 7.6
Barium 35.0 30.0 140.0 51.0 4/ 1/.6 19.5
Cadmium
Calcium 2600.0 2100.0 1500.0 1900.0 1700.0 3550.0 1550.0 1840.0
Chromium 22.0 220 29.0 63.0 37.0 56 217 YRY
Cobalt 58 3.6 39
Copper 9.2 1.0 6.7 17.0 8.6 59.6 12.7 8.5
fron 6230.0 6920.0 8560.0 15400.0 10800.0 76600.0 6160.0 6940.0
Lead
Magnesium 1900.0 2100.0 1800.0 5900.0 3000.0 $310.0 1860.0 2110.0
Manganese 93.0 88.0 120.0 93.0 100.0 102.0 69.5 80.1
Nickel 210 22.0 23.0 55.0 36.0 2.6 20.9 21.6
Potassium 540.0 620.0 620.0 /10.0 270.0 410.0 510.0
Selenium
Sodm 800.0 210.0 102.0 121.0
Thallium
Titanium 330.0 360.0 300.0 440.0 430.0 6370 276.0 578.0
Vanadium 16.0 17.0 22.0 79.0 220 216 151 14.4
linc 18.0 19.0 14.0 510 26.0 958 275 927
Notes:

1. Analytical results are presented
in milligrams/kilogram (mgq/kq).

2. Blank spaces indicale that the
analyte was not detected.

Canonielnvironmental
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SUMMARY TABLL OF ANALYTICAL RESULTS: SOI
SITE 13, OIL REFINERY
NAS ALAMEDA
REMEDIAL INVE STICATION/F LASIBILITY STUDY

Boring Number /Sample Depth (fcet)
MWOR-2 MWOR -2 MWOR - 2 MWOR- 3 MWOR- 5 MWOR- 5 MWOR - 5 MWOR - 5

Chemical Group/Analyte 110- 115 125 -130 130-135 20 25 40 45 8.0 8H 105 1.0 110 115
Metals

Aluminum 94.1 7570.0 8020.0 3580.0 3560.0 56/0.0 12500.0 11600.0
Antimony

Arsenic 6.1 4.3 5.9 5./
Barium 41.6 61.5 /1.8 18.9 22.1 470 68.7 60.0
Cadmium

Calcium 25100 2100.0 2060.0 2190.0 1750.0 1880.0 27200.0 21100
Chromium 45.8 417 39.3 21.1 25.0 318 541 H9.9
Cobalt 99 6.4 1.0 4.0 4.8 3.6 /] /1.0
Copper 92.0 1.9 15.4 8.1 10.5 8.9 16.2 154
Iron 18800.0 14100.0 13600.0 6910.0 6840.0 7560.0 1/800.0 19200.0
Lead 8.6 6.7

Magnesium 5790.0 3390.0 3540.0 2010.0 2200.0 2140.0 3810.0 5800.0
Manganese 2740 146.0 154.0 79.9 /8.2 1070 153.0 166.0
Nickel 54.2 45.6 443 21.6 24.0 226 58.5 61.0
Potassium 1800.0 1100.0 1300.0 480.0 620.0 410.0 890.0 800.0
Selenium

Sodium 2550.0 1370.0 1350.0 129.0 178.0 /66.0 1160.0 1090.0
Thallium

Titanium 291.0 4370 453.0 339.0 2/8.0 403.0 580.0 554.0
Vanodium 30.2 24.0 22.1 15.3 15.8 1./ 518 38.5
[in¢ 91./ 35.7 34.9 22.1 30.2 24.4 2.8 3h.1
Notes:

1. Analytical resulls are presented
in milligrams/kilogram (mq/kg).

2. Blank spaces indicate that the
analyte was not detected.

Canonielrvirocnmental



¢ C.. C

SUMMARY TABLL OF ANALYHICAL RESULTS: SOIt
SIE 135, Ol REFINERY
NAS Al AMIDA
REMEDIAL INVE STICATION/FEASIBILITY STUDY

Boring Number /Saumple Depth (eel)
MWOR-3 MWOR- 4 MWOR - 4 MWOR-- 4 MWOR- 4 MWOR 4 MWOR 5 MWOR 5

Chemical Group/Analyte 13.0 - 13.5 15-20 3.0 - 55 /075 105 110 14hH 150 10 15 85 90
Melals

Aluminum 7790.0 4130.0 8790.0 1/000.0 6620.0 /870.0 21900.0 14800.0
Antimony 2.1 39 4.6 19
Arsenic 3.1 45 3.0 3.3 H0 8.7
Barium 58.6 84.7 61.4 128.0 58.1 65.7 20.6 142.0
Cadmium

Calcium 1880.0 1500.0 1230.0 5150.0 1560.0 2490.0 14800.0 1110.0
Chromium 315 23.2 233 7150 35,7 443 1.5 48.4
Cobalt 1.6 35 3.6 2.1 6.7 6.8 15.5 15.2
Copper 10.6 13.0 16.0 13.0 10.1 151 113.0 441
Iron 14800.0 7440.0 7080.0 15200.0 10800.0 13200.0 25900.0 271500.0
Lead 1.6 8.1 10.0 15.2 19 6.5 271
Magnesium 3660.0 1490.0 1390.0 2940.0 2130.0 3440.0 9750.0 6680.0
Manganese 210.0 221.0 195.0 105.0 130.0 1/8.0 4140 /59.0
Nickel 5.6 16.0 11.7 46.5 39.4 45/ 4./ H.4
Potassium 680.0 680.0 640.0 550.0 520.0 860.0 590.0 2500.0
Selenium

Sodium 755.0 152.0 144.0 346.0 219.0 215.0 1850.0 1340.0
Thallium

Titanium 576.0 264.0 260.0 139.0 220.0 5472.0 581.0 292.0
Vanadium 23.1 15.7 15.8 1780.0 19.4 251 82.0 316
inc 521 259 23.8 319 29.8 36.2 56.6 /8.0
Notes;

1. Analytical results are presented
in milligrams/kilogram (mq/kq).

2. Blank spaces indicate that the
analyte was not detected.

Canonielnvironmental



( C.. C

SUMMARY TABLL OF ANALYTCAL RESULTS: SOIL
SITE 15, OIL RETINERY
NAS Al AMEDA
REMEDIAL INVE STIGATION/T EASIBILITY STUDY

Boring Number/Sample Depth (feet)

MWOR-5 MWOR-5 MWOR-5 BOR-6 BOR-6 BOR -6 BOR-6 BOR -6
Chemical Group/Analyte 105-110 130-135 1H50-155 0510 60 ~ 6.5 85 - 9.0 1hH - 120 145 150
Metals
Aluminum 9820.0 8740.0 5660.0 5460.0 3960.0 9840.0 11100.0 10200.0
Antimony
Arsenic 1.2 59 45
Barium 86.5 1.0 48.8 27.0 3.0 6/.0 420 45.0
Cadmium
Calcium 1200.0 1480.0 1640.0 4600.0 8/0.0 1400.0 1/00.0 2200.0
Chromium 34.8 62.1 349 22.0 22.0 410 40.0 17.0
Cobalt 1.1 4.4 55 6.1 /.4 /.1
Copper 232 247 9.0 22.0 48.0 34.0 1/.0 12.0
fron 18000.0 13900.0 10600.0 4920.0 75100 14400.0 18200.0 14500.0
Lead 228 8.7 9.1 6.1
Magnesium 4460.0 3520.0 27200 1800.0 1200.0 2400.0 4100.0 3H00.0
Manganese 342.0 123.0 125.0 /5.0 130.0 130.0 220.0 160.0
Nickel 38.1 459 33.1 25.0 16.0 38.0 61.0 50.0
Potassium 1900.0 1200.0 950.0 620.0 850.0 /80.0 /80.0
Selenium
Sodium 1010.0 2871.0 249.0 910.0
Thallium
Titanium 363.0 343.0 386.0 290.0 280.0 290.0 480.0 430.0
Vanadium 28.2 242 20.2 15.0 18.0 32.0 35.0 75.0
inc 49.3 411 33.2 21.0 470 30.0 350 50.0
Notes:

1. Analytical results are presented
in milligrams/kilogram (mq/kq).

2. Blank spaces indicate that the
analyle was not detected.

Canonielnvironmental



C Cois C

SUMMARY TABLE OF ANALYTICAL RESULTS: SOIl
SIE 15, Ol REFINERY
NAS AL AME DA
REMEDIAL INVE STICATION/EEASIBILITY STUDY

Boring Number/Sample Depth (feel)

BOR-7 BOR-7 BOR-7 BOR- / BOR / BOR 8 ROR 8 BOR 8
Chemical Group/Analyte 05-10 2025 35H 40 90 95 145 150 1015 3h 40 bh - 10
Metals
Aluminum 5040.0 4060.0 4510.0 18800.0 12400.0 3150.0 51000 4150.0
Antimony
Arsenic
Barium 35.0 24.0 57.0 110.0 76.0
Cadmium
Calcium 3000.0 1900.0 1200.0 2100.0 2100.0 2400.0 2100.0 1800.0
Chromium 28.0 22.0 23.0 12.0 40.0 20.0 26.0 23.0
Cobait 1.2
Copper 13.0 12.0 1.4 26.0 20.0 15.0 9.1 6./
lron 7900.0 6780.0 7760.0 22100.0 14000.0 5810.0 6330.0 /190.0
Lead 9.6 6.5
Magnesium 2000.0 2400.0 1500.0 5600.0 3000.0 1800.0 1800.0 2500.0
Manganese 93.0 85.0 76.0 190.0 150.0 69.0 /9.0 88.0
Nickel 23.0 240 16.0 61.0 45.0 20.0 19.0 24.0
Potassium 640.0 640.0 790.0 2300.0 1100.0 /20.0
Selenium
Sodium 990.0
Thallium
Titanium 470.0 520.0 290.0 653.0 590.0 500.0 410.0 360.0
Vanadium 20.0 15.0 18.0 46.0 210 14.0 17.0 1/.0
Zinc 18.0 19.0 16.0 42.0 38.0 18.0 16.0 1/.0
Notes:

1. Analytical results are presented
in milligrams/kilogram (mg/kg).

2. Blank spaces indicate thal the
analyte was not detected.

Canonielvircnmental



¢ C.. C

SUMMARY TABLE O ANALYTICAL RESULTS: SOIL
SIEE 13, OIL REFINERY
NAS ALAMEDA
REMEDIAL INVESTIGATION/F EASIBILITY STUDY

Boring Number /Sample Depth (leet)

BOR-8 BOR--8 BOR-9 BOR--9 BOR -9 BOR 9 BBOR 9 BOR 10
Chemical Group/Analyte 105-110 125-130 05 1.0 2.5 - 30 /10715 15120 145 - 10 05 10
Metals
Aluminum 9560.0 10100.0 2820.0 5850.0 71430.0 12500.0 9490.0 4400.0
Antimony
Arsenic 3.8
Barium 58.0 130.0 28.0 1.0 81.0 6/.0 84.9
Cadmium
Calcium 3500.0 1800.0 3300.0 4100.0 1900.0 2400.0 2/00.0 7980.0
Chromium 39.0 70.0 20.0 30.0 34.0 40.0 59.0 38.6
Cobalt 8.7 6.2 6.8 6.8 4.0
Copper 45.0 14.0 16.0 8.3 10.0 8.5 6.4
Iron 14700.0 16100.0 5450.0 8580.0 10000.0 16000.0 12500.0 /000.0
Lead
Magnesium 3900.0 4400.0 1600.0 2700.0 2500.0 4000.0 3400.0 1920.0
Manganese 170.0 130.0 64.0 94.0 100.0 180.0 150.0 879
Nickel 52.0 54.0 18.0 27.0 25.0 52.0 40.0 19.0
Potassium 1600.0 1700.0 870.0 6/0.0 1000.0 1000.0 500.0
Selenium 12.0
Sodium 1200.0 1400.0 1/4.0
Thallium
Titanium 480.0 570.0 250.0 480.0 450.0 555.0 b41.0
Vanadium 30.0 35.0 15.0 21.0 26.0 32.0 30.0 19.7
inc 53.0 36.0 18.0 19.0 15.0 21.0 24.0 198
Noles:

1. Analytical results are presented
in milligrams/kilogram (mg/kq).

2. Blank spaces indicate that the
analyte was not detected.

Canonielrvironmental



C C.. C

SUMMAKY TABLL OF ANALYTICAL RESULTS: SOIl
SHE 13, O REEINERY
NAS Al AMEDA
REMEDIAL INVESTICATION /T LASIBILITY STUDY

Boring Number /Sample Depth (leel)

BOR-10 BOR-10 BOR -10 BOR-10 BOR - 11 BOR 11 BOR 11 BOR 11
Chemical Group/Analyle 40-45 80 -85 1MhH-120 145 -150 05-10 3h 440 /0 /b 15 120
Metals
Aluminum 4280.0 4790.0 5530.0 /550.0 8960.0 458 5580.0 5690.0
Antimony 6.0 4.3 4.7 6.0
Arsenic 49 4.8 50
Barium 21.2 48.7 51.% 67.5 103.0 236 20.4 61.h
Cadmium
Calcium 2230.0 5140.0 5900.0 1/60.0 8020.0 3610.0 16.50.0 26500.0
Chromium 321 271 35.7 40.3 29.1 54 4 245 219
Cobalt 47 45 14 1.4 18 40 3.9 95
Copper 1.5 228 15 12.8 4725 4. 6.8 18.9
fron 7050.0 7040.0 10600.0 12700.0 13700.0 1760.0 57100 4810.0
Lead 58.5 64.2 59.7
Magnesium 2160.0 2040.0 3640.0 $100.0 5600.0 2090.0 1890.0 2660.0
Manganese 90.6 94.3 158.0 169.0 548.0 89.8 10.2 202.0
Nickel 21.7 22.1 36.0 41.8 46.0 235.6 227 38.9
Potassium 620.0 540.0 1100.0 1100.0 8500 590.0 580.0 960.0
Selenium
Sodium 264.0 4230 1620.0 1560.0 493.0 191.0 2/0.0 1550.0
Thallium '
Titanium 400.0 2870 418.0 447 0 2510 444 0 296.0 280.0
Vanadium 17.6 17.0 724 23.7 276 18.5 14.2 21.0
/inc 22.2 344 925 36.4 64./ 239 224 198
Notes:

1. Analylical results are presented
in milligrams/kilogram (mq/kq).

2. Blank spaces indicate that the
analyte was not detected.

Canonielrvironmental



¢ C.. C

SUMMARY TABLE OF ANALYTICAL RESULES: SOl
SIE 15, Ol REFINERY
NAS AL AMEDA
REMEDIAL INVE STICATION/FEASIBILITY STUDY

Boring Number/Sample Depth (fcet)

BOR-11 BOR-12 BOR--12 BOR-12 BOR 12 BOR 12 BOR -15 BOR-13
Chemical Group/Analyte 145-150 05-10 40 - 45 100 - 105 11hH - 120 145 - 150 05 - 10 25 50
Metals
Aluminum 9190.0 4190.0 4190.0 11400.0 §/10.0 /440.0 4470.0 5030.0
Antimony 6.0 48 45 /.4 6.0 4.6
Arsenic 31 : 7.6 6.1
Barium 18.7 825 39.4 77.0 46.8 96.4 310 53.0
Cadmium
Calcium 1820.0 9970.0 5610.0 28/0.0 5840.0 1560.0 4400.0 5200.0
Chromium 4.7 28.4 30.9 53.9 40.7 574 29.0 31.0
Cobalt 5.3 4.1 3.8 1.6 10.9 31
Copper 10.7 39.1 1.6 36.0 30.1 20.6 94 5.6
lron 13900.0 7290.0 6840.0 15200.0 14500.0 10800.0 8020.0 7/600.0
Lead 6.7 9.1 5.0 8.8
Magnesium 3390.0 26.6 2250.0 4850.0 3940.0 2620.0 1800.0 2100.0
Manganese 130.0 159.0 81.3 158.0 184.0 86.0 96.0 91.0
Nickel 49.6 259 24.7 436 514 311 26.0 23.0
Potassium 1300.0 910.0 690.0 1600.0 1400.0 980.0 620.0 6/0.0
Selenium
Sodium 1240.0 392.0 494.0 2060.0 1320.0 519.0
Thallium
Titanium 452.0 268.0 383.0 557.0 3110 430.0 4/0.0 490.0
Vanadium 23.8 15.7 16.6 324 21,7 217 22.0 20.0
[inc 42.0 419 255 53.0 138 36./ 20.0 16.0
Notes:

1. Analytical results are presented
in milligrams/kilogram (mq/kq).

2. Blank spaces indicate that the
analyte was not detected.

Canoniel'nvironmental



C C.. C

SUMMARY TABLE OF ANALYHCAL RESULTS: SOIL
SITE 13, Ol REFINERY
NAS Al AMEDA
REMEDIAL INVE STICATION/T EASIBILIFY STUDY

Boring Number /Sample Depth (fect)

BOR-13 BOR-13 BOR--13 BOR- 14 BOR--14 BOR- 14 BOR--14 BOR 1H
Chemical Group/Analyte 70 -175 NM5-120 145-150 00 -05 40 45 85 90 140 - 145 05 - 1.0
Metals
Aluminum 11400.0 12300.0 12400.0 4710.0 5210.0 8900.0 13100.0 18700.0
Antimony 8.7
Arsenic 2.5
Barium 420 78.0 84.0 34.0 28.0 52.0 110.0 25.0
Cadmium
Calcium 2900.0 2200.0 2000.0 2900.0 2200.0 2000.0 2600.0 9100.0
Chromium 53.0 440 40.0 28.0 28.0 40.0 50.0 278
Cobalt 15 /.7 15,7
Copper 10.0 9.5 1.0 36.0 25.0 22.0 1/.0 160.0
lron 16500.0 16200.0 15000.0 77700 8420.0 12500.0 19400.0 28500.0
Lead 141
Magnesium 4400.0 3300.0 3300.0 2200.0 2600.0 2800.0 4000.0 12000.0
Manganese 160.0 120.0 140.0 92.0 90.0 140.0 750.0 456.0
Nickel 46.0 450 48.0 240 26.0 350 2.0 20.1
Potassium 1400.0 1500.0 1500.0 130.0 930.0 /40.0 1000.0 /80.0
Selenium
Sodium 1900.0 920.0 710.0 900.0 560.0
Thallium
Titanium 610.0 554.0 590.0 440.0 460.0 520.0 550.0 544 0
Vanadium 34.0 310 31.0 19.0 19.0 30.0 350 /6.8
Zinc 33.0 29.0 30.0 270 24.0 30.0 56.0 66.8
Noles:

1. Analytical results are presented
in milligrams/kilogram (mgq/kq).

2. Blank spaces indicate that the
analyle was nol detected.

Canonielvironmental



( ( IABLE 1A (

SUMMARY TABLE OF ANALYTICAL RESULTS: SOIL
SITE 13, OIL REFINERY
NAS AL AMLDA
REMEDIAL INVESTICATION/TEASIBILITY STUDY

Boring Number /Sample Depth (feet)

BOR-15 BOR-15 BOR--15 BBOR-15 BOR- 16 BOR 16 BOR 16 BOR - 16
Chemical Group/Analyte 25-350 10-75 115120 145150 05 10 25 30 /1015 1y 120
Metals
Aluminum 4840.0 5890.0 11/00.0 10900.0 16200.0 1040.0 12600.0 14400.0
Antimony 55 5.8 4.4 6./
Arsenic 3.5 5.5
Barium 30.6 48.6 61.6 124 290.0 68.0 99.0 98.0
Cadmium 35
Calcium 2390.0 2730.0 1840.0 16/0.0 5600.0 1900.0 2100.0 2900.0
Chromium 31 36.7 498 59.8 470 50.0 440 5.0
Cobat 4] 6.0 8.8 45 10.0 6.8 9.0
Copper 10 10.8 119 118 /4.0 8.1 1.0 17.0
Iron 8480.0 10300.0 15400.0 13400.0 20300.0 9060.0 15500.0 1/900.0
Lead 8.3 260.0 ht
Magnesium 2660.0 3300.0 3880.0 5040.0 5100.0 1600.0 4000.0 5000.0
Manganese 113.0 127.0 147.0 140.0 450.0 210.0 210.0 250.0
Nickel 50.2 375 69.1 513 50.0 28.0 470 60.0
Potassium 740.0 1200.0 1100.0 850.0 2/00.0 800.0 800.0 1300.0
Selenium 12.0 14.0
Sodium 176.0 488.0 2060.0 1840.0
Thallium
Titanium 351.0 4310 524.0 293.0 H67.0 390.0 490.0 644.0
Vanadium 179 20.6 29.8 247 48.0 22.0 350 36.0
linc 528 336 374 522 1280.0 25.0 30.0 350
Notes:

1. Analytical results are presented
in milligrams/kilogram (mg/kq).

2. Blank spaces indicate that the
analyle was not detected.

Canonielrnvironmental



C C... C

SUMMARY TABLE OF ANALYHCAL RESULTS: SOIL
SITE 15, OIL REFINERY
NAS Al AML DA
REMEDIAL INVESTIGATION/FEASIBILITY STUDY

Boring Nurnber /Sample Depth (feel)

BOR-16 BOR-17 BOR-17 BOR-17 BOR- 17 BOR-1/ BOR -1/ BOR-18
Chemical Group/Analyle 145-150 20 -25 40 - 45 80~85 105110 1M10-11hH tH5-150 05 10
Metals
Aluminum 12500.0 2990.0 4710.0 9930.0 7970.0 11400.0 8990.0 9550.0
Antimony 44 4.5 3.8 46
Arsenic 50 5.2 200
Barium 84.0 76.2 449 113 799 95.0 84.9 /6.0
Cadmium
Calcium 3300.0 2300.0 2220.0 1630.0 2020.0 2400.0 2080.0 3600.0
Chromium 55.0 23.0 28.2 565 445 h6.7 478 4.0
Cobalt 19 3.8 0.1 6.3 6.8 /1.6 8.9 /.8
Copper 10.0 15.2 12.9 15.3 19.6 22.0 15.0 65.0
Iron 16800.0 6060.0 88200  14900.0 15900.0 1/800.0 15400.0 19400.0
Lead 18.6 A 74 8.1 50.0
Magnesium 4500.0 1740.0 2190.0 3890.0 3190.0 3980.0 4080.0 6500.0
Manganese 240.0 121 96.2 109.0 196.0 1550 2540 280.0
Nickel 5.0 20.8 275 441 48.6 H94 58.1 435.0
Potassium 1300.0 430.0 770.0 820.0 £25.0 /90.0 990.0 1000.0
Selenium 12.0
Sodium 137.0 135.0 334.0 370.0 3110 361.0
Thaltium
Titanium 627.0 2450 345.0 528.0 435.0 610.0 42.6 560.0
Vanadium 350 12.5 18.5 276 25.3 31h 26.2 32.0
linc 520 215 255 39.2 392 59.2 574 91.0
Notes:

1. Analytical results are presented
in milligrams/kilogram (mq/kg).

2. Blank spaces indicate that the
analyle was not detected.

Canonielnvironmental



(‘ ( ABLE 1A (

SUMMARY TABLL OF ANALYDICAL RESULTS: SOIl
SHE 15, OIL REFINERY
NAS ALAMEDA
REMEDIAL INVE STIGATION/FEASIBILITY STUDY

Boring Number/Sample Depth (feet)

BOR-18 BOR-18 BOR--18 BOR-18 BOR-19 BOR 19 BOR -19 BOR-19
Chemical Group/Analyte 40-45 /15 -80 MNhH- 120 145-150 0510 5h 40 80 8h 11h 120
Metals
Aluminum 5950.0 12400.0 10700.0 14200.0 4140.0 4590.0 10800.0 11200.0
Antimony 58 5./ 4.8 /.5
Arsenic 2.6 3h
Barium 68.0 66.0 81.0 94.0 46.4 26.8 109.0 859
Cadmium
Calcium 2000.0 1900.0 2300.0 3100.0 22500.0 1990.0 1960.0 27260.0
Chromium 230 50.0 39.0 54.0 54.0 299 4114 459
Cobalt 11 9.1 35 472 94 8.1
Copper 1.1 9.1 8.4 14.0 10.7 /1.0 12.1 755
Iron 7820.0 13600.0 12900.0 18600.0 6980.0 1390.0 14600.0 16600.0
Lead b./
Magnesium 1500.0 3400.0 3500.0 4900.0 2040.0 2460.0 4140.0 5940.0
Manganese 180.0 120.0 320.0 230.0 101.0 80.2 192.0 700.0
Nickel 14.0 9.0 48.0 63.0 271 76.8 H6.6 58.6
Potassium £90.0 1100.0 1500.0 670.0 830.0 /700 916.0
Selenium 15.0
Sodium 46/.0 258.0 451.0 61/.0
Thallium
Titanium 380.0 513.0 516.0 655.0 582.0 589.0 485.0 3950
Vanadium 17.0 30.0 250 33.0 179 16.9 30./ 219
/inc 17.0 250 25.0 35.0 50.2 209 38.1 54.6
Notes: -

1. Analytical resulls are presented
in milligrams /kilogram (mgq/kq).

2. Blank spaces indicate that the
analyte was not detected.

Canonielnvircnmental



C C.. C

SUMMARY TABIE OF ANALYHCAL RESULTS: SOI
SIE 13, Ot REFINERY
NAS ALAMLDA
REMEDIAL INVESTIGATION/FEASIBILITY STUDY

Boring Number /Sample Depth (feet)

BOR-19 BOR-20 BOR -20 BOR-20 BOR -20 BOR- 20 BOR -20 BOR 21
Chemical Group/Analyte 145 - 150 25~ 30 50 - 55 55 - 6.0 /0 /5 105 110 145 - 150 05 10
Metals
Aluminum 6290.0 4130.0 4300.0 3480.0 4570.0 3190.0 41/0.0 419
Antimony 45 2.6 3.0 2.8 438 54 3.1
Arsenic 5.8 48
Borium 62.8 23.9 3.9 76.9 22.1 157 179 76.7
Cadmium
Calcium 1960.0 5370.0 3500.0 2100.0 21200 1550.0 3570.0 3090.0
Chromium 40.1 38.5 29.7 258 30.5 24.1 255 h?.7
Cobalt 7.1 3.1 4.1 3.2 3.9 4.0 4.6 3.1
Copper 9.8 16.0 15.7 11.6 55 55 124 .1
Iron 11600.0 7440.0 7790.0 6/60.0 7580.0 6580.0 82/0.0 1920.0
Lead 16 8.6 8.8
Magnesium 3010.0 1610.0 2230.0 1940.0 2150.0 1980.0 2250.0 2770.0
Manganese 2450 90.7 9/.6 /1.0 84.4 /85 94.0 108.0
Nickel 451 20.0 25.2 22.3 25.7 255 759 /8.6
Potassium 800.0 570.0 700.0 547.0 760.0 580.0 9/0.0 660.0
Selenium
Sodium 380.0 2120 317.0 359.0 551.0 461.0 /15.0 2510
Thallium 2.1
Titanium 310 462.0 416.0 322.0 429.0 744.0 229.0 451.0
Vanadium 21.0 18.6 17.5 14.8 171 4.1 1h5 19.9
Zinc 343 25.3 30.4 24.2 22.1 215 29.2 38.2
Notes:

1. Analytical results are presented
in milligrams/kilogram (mq/kq).

2. Blank spaces indicate that the
analyle was not detected.

Canonielvironmental



( | ( TABLE 1A (

SUMMARY TABLE OF ANALYTICAL RESULTS: SOl
SITE 13, OIL REFINERY
NAS Al AMEDA
REMEDIAL INVE STIGATION/FEASIBILITY STUDY

Boring Number /Sample Depth (feet)

BOR-21 BOR-21 BOR-21 BOR-21 BOR-22 BOR--22 BOR 22 BOR-22
Chemical Group/Analyte 30 -35 75 - 8.0 120 -125 150 -155  05- 1.0 35 - 40 80 - 85 11hH - 120
Metals
Aluminum 3400.0 4790.0 6350.0 7830.0 12300.0 51200 5810.0 28800.0
Antimony 46
Arsenic 2.7 29 3.3
Barium 222 28.0 53.6 38.1 200.0 310 29.0 81.0
Cadmium
Calcium 4140.0 2350.0 1620.0 2250.0 9000.0 3600.0 3100.0 7100.0
Chromium 23.0 32.7 55.7 40.7 28.0 310 30.0 89.0
Cobalt 31 2.9 41 33 6.4 15.0
Copper 9.3 8.9 154 12.2 110.0 54 13.0 36.0
ron 6030.0 7500.0 13300.0 13000.0 14400.0 8070.0 8190.0 5/000.0
Lead 6.8 8.8 6.2 8.3 14 22.0 19.0
Magnesium 2100.0 2250.0 2980.0 5200.0 3900.0 2400.0 2400.0 10000.0
Manganese 89.0 91.2 146.0 132.0 230.0 950 94.0 500.0
Nickel 235 24.3 394 39.7 25.0 230 250 91.0
Potassium 550.0 730.0 910.0 1000.0 2400.0 850.0 910.0 3/00.0
Selenium 76.0
Sodium 184.0 202.0 500.0 460.0 3500.0
Thallium 31
Titanium 284.0 441.0 350.0 504.0 879.0 62/.0 580.0 964.0
Vanadium 13.3 17.7 23.2 240 32.0 220 22.0 /0.0
Jinc 18.7 26.5 28.5 320 12.0 170 21.0 94.0
Notes:

1. Analytical results are presented
in milligrams/kilogram (mg/kg).

2. Blank spaces indicate thal the
analyte was not detected.

Canonielrnvironmental



C Cu C

SUMMARY TABLE OF ANALYTICAL RESULTS: SOIL -
SITE 13, Ol REFINERY
NAS Al AMLDA
REMEDIAL INVESTICATION/FEASIBILITY STUDY

Boring Number /Sample Deplh (feel)

BOR-22 BOR-23 BOR-23 BOR-23 BOR-23 BOR- 25 BOR 24 BOR- 24
Chemical Group/Analyte 145-150 10 - 15 3hH - 40 90 -95 11hH 120 150 155 10 15 50 55
Metals
Aluminum ‘ 10400.0 3080.0 5320.0 6440.0 12400.0 /H50.0 4910.0 3780.0
Antimony 2.4 2.5 58 2.6
Arsenic 31 5.6 49 49 5.5
Barium 83.0 241 /1.1 48.1 63.1 68.0 45/ 64./
Cadmium
Calcium 2400.0 1720.0 28800.0 2740.0 3820.0 2190.0 2440.0 1560.0
Chromium 47.0 23.4 355 38.5 59.7 46.5 Y 745
Cobalt 6.8 3.1 5.1 15 11.0 /.0 4.1 36
Copper 9.5 8.6 18.6 14.2 29.7 113 252 1.5
fron 14400.0 6010.0 9630.0 12500.0 22400.0 14100.0 8930.0 1070.0
Lead 15.3 18.6 36.5
Magnesium 3700.0 1560.0 2880.0 4050.0 £150.0 $/00.0 27400 1290.0
Manganese 230.0 958 213.0 180.0 310.0 210.0 140.0 150.0
Nickel 48.0 213 32.0 40.4 64.6 479 26.7 175
Potassium 1600.0 390.0 830.0 1100.0 2000.0 1100.0 /60.0 /10.0
Selenium
Sodium 1200.0 130.0 471.0 647.0 16/0.0 /68.0 176.0 145.0
Thallium
Titanium 534.0 256.0 298.0 528.0 470.0 440.0 209.0 250.0
Vanadium 28.0 148 212 221 Jo.1 24.3 16.6 16.7
Zinc 28.0 241 38.6 452 10.2 38.0 406 6.5
Notes:

1. Analytical results are presented
in milligrams/kilogram (mq/kq).

2. Blank spaces indicate that the
analyle was not detected.
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( ( IABLE 1A (

SUMMARY TABLL OF ANALYTICAL RESULIS: SOIL
SITL 13, Ol REFINERY
NAS Al AME DA
REMEDIAL INVESTICATION/HEASIBILITY STUDY

Boring Number /Sample Depth (feel)

BOR-24 BOR-24 BOR - 24 BOR- 25 BOR- 25 BOR 25 BOR -2 BOR - 24
Chemical Group/Analyte 715 -80 1M5-120 1445150 0510 3h 40 /10 /14 1hH 120 145 1H0
Metals
Aluminum 12300.0 8100.0 8820.0 3470.0 3470.0 4700.0 4/00.0 /1860.0
Antimony 44 4.0 2.5
Arsenic IR 8.1 39 53 5.6
Barium 114.0 87.6 179 10.6 39.5 248 370 65.7
Cadmium
Calcium 2290.0 1720.0 2580.0 2010.0 1/20.0 97/0.0 1900.0 1940.0
Chromium 451 41.6 443 29.3 29.1 331 313 39.9
Cobalt 95 6.5 6.9 28 3.2 58 4.7 H4
Copper 15.2 15.3 14.1 8.5 65.4 /1 135 15.%
Iron 19400.0 14100.0 14300.0 6550.0 6340.0 7560.0 8/00.0 15800.0
Lead 124 15 9.8 2180.0 8.9
Magnesium 4620.0 3550.0 3870.0 1900.0 1710.0 2180.0 2480.0 3760.0
Manganese 221.0 184.0 169.0 96.6 102.0 898 102.0 109.0
Nickel 60.5 50.4 50.7 225 22.6 22.8 28.0 456
Potassium 800.0 590.0 942.0 460.0 480.0 %90.0 8/0.0 1400.0
Selenium
Sodium 429.0 331.0 2/5.0 305.0 4h6.0 476.0 618.0 15500
Thallium
Titanium 556.0 3250 47/9.0 295.0 2730 451.0 586.0 446.0
Vanadium 34.0 24.6 254 16.0 15.3 188 1. 75.8
Zinc 317 324 36.4 20./ 46.6 24.6 28.2 512
Notes:

1. Analytical results are presented
in milligrams/kilogram (mq/kg).

2. Blank spaces indicate that the
analyle was not detecled.
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SUMMARY 1ABLL OF ANALYIICAL RESULTS: SOIL
SITE 13, Ol REFINERY
NAS ALAMEDA
REMEDIAL INVESTIGATION/FEASIBILITY STUDY

Boring Number /Sample Depth (feet)

BOR-26 BOR-26 BOR-26 BOR-26 BOR--26 BOR- 2/ BOR -27/ BOR 27
Chemical Group/Analyte 1.0 -15 25 -30 6.0 6.5 105 - 11.0 155 - 140 10 15 S0 5h /5 - 80
Metals
Aluminum 4210.0 4720.0 4150.0 43100 9520.0 3810.0 3770.0 4230.0
Antimony )
Arsenic 5.1
Barium 32.0 49.0 66.0 46./ 39 718
Cadmium 4.1
Calcium 1900.0 2900.0 1900.0 1500.0 2000.0 2600.0 2410.0
Chromium 21.0 46.0 24.0 24.0 39.0 219 32.6 3.6
Cobalt 4.0 3.2 3.9
Copper 17.0 8.5 69 22.0 255 8.8 9.0
Iron 6890.0 15700.0 7300.0 7140.0 16600.0 6960.0 6/50.0 1490.0
Lead 120.0
Magnesium 2100.0 2300.0 2000.0 2000.0 4200.0 2100.0 1950.0 2000.0
Manganese 88.0 220.0 120.0 82.0 130.0 92.8 90.1 95.9
Nickel 22.0 29.0 24.0 22.0 48.0 275 21.0 259
Potassium 650.0 790.0 650.0 630.0 1600.0 640.0 470.0 6.50.0
Selenium
Sodium 1200.0 5400 514.0 361.0
Thallium 2.9
Titanium 360.0 300.0 340.0 280.0 470.0 3810 3170 380.0
Vanadium 16.0 17.0 17.0 16.0 210 159 1./ 20.0
Zinc 17.0 53.0 19.0 18.0 39.0 30.7 251 297
Notes:

1. Analytical results are presented
in milligrams/kilogram (mgq/kq).

2. Blank spaces indicate that the
analyte was not delected.
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SUMMARY TABLE OF ANALYTICAL RISULTS: SOt
SITE 15, OIL REFINERY
NAS ALAMEDA
REMEDIAL INVESHGATION/FEASIBILITY STUDY

Boring Numiber /Sample Deplh (feel)

BOR- 27 BOR-2/
Chemical Group/Analyte 105 - 1.0 150 - 155
Metals :
Aluminum 4090.0 14000.0
Antimony 5.0
Arsenic 95
Barium 254 61.4
Cadmium 1.0
Calcium 1920.0 5240.0
Chromium 29.5 64.3
Cobalt 3.7 12.4
Copper 10.9 85.5
fron 1250.0 25000.0
Lead 14.1
Magnesium 2260.0 7620.0
Manganese 88.3 3210
Nickel 240 76.0
Potassium 750.0 2400.0
Selenium
Sodium 555.0 2420.0
Thatlium
Titanium 350.0 366.0
Vanadium 155 379
linc 229 101.0
Notes:

1. Analytical results are presented
in milligrams/kilogram (mq/kg).

2. Blank spaces indicate that the
analyte was not detected.
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Boring Location/Depth

MWOR -1
MWOR -1
MWOR -1
MWOR -7
MWOR -2
MWOR-?2
MWOR- 5
MWOR-3
MWOR-5
MWOR-5
MWOR-4
MWOR-4
MWOR-4
MWOR-5
MWOR-5
MWOR-5
BOR-6
BOR-6
BOR-7
BOR-/
BOR-8
BOR-8
BOR-8
BOR-8
BOR-9
BOR-9
BOR-9
BOR-9
BOR-9
BOR-9
BOR-10
BOR-10
BOR-10

2.5 =350
3055
40-45
4045
5.0'-5.5

120'-12.5

4045
5055
10-1.%

10.0"-10.5°

2550
30355
40-45
1.5'-2.0°
10-75
8.5'-9.0°
20'-2.5
11.5-12.0°
2025
6.0'-6.5’
2.5-30
3035
35'-4.0
11.0-11.5
20-2.5
25-3.0°
4045
6.5-7.0°
11.0-11.5°
14.0'-14.5
1.0-1.5
4.0'-4.5
11.0-11.%

TABLE 18

SUMMARY TABLE OF ANALYTICAL RESULTS: SOIL
SHE 13, Ol REFINERY
NAS ALAMEDA
REMEDIAL INVESTIGATION/FEASIBILITY STUDY
OTHER ANALYSES

Tolal Petroleum

Hydrocarbons 10C Ash Nitrate as N
(mg/kg) pf (mg/kg) (%) (mg/kg)
1.5
8.9
316 99.0
9.2
416 99.2 0.2
6.4
8.9
9.6 364 98.7
24
15.8
149.0
1.1
727 99 1.26
1820 98.3 0.21
55
9.2
364 99.1 112
14
168.0 9.5
505 98.9 0.36
263 99.3
631 99.3
9.9
57.9
26.8
8.7
16800 94.4
4360.0
2500.0
2570.0
316 99.3
9.9
17.2
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TABLE 188

SUMMARY TABLE OF ANALYTICAL RESULTS: S0IL
SITE 13, GiL REFINERY
NAS ALAME DA
REMEDIAL INVESTICATION/FEASIBILITY TUDY
OTHER ANALYSES

Tolal Petroleum
Hydrocarbons 10C Ash Nitrate as N
Boring Location/Depth (mq/kq) pH (mq/kq) (%) (mq/kq)

BOR-11 2.5'- 50’ 3.5

BOR-11 5540’ 9.1

BOR-11 4.0-45 416 99.3 0.18
BOR-11 11.0" 11.%° 224

BOR-12 35 -4.0° 1.5

BOR-12 4.0'-45 10.0

BOR-12 8.0'-8.5° 416 99.5 0.14
BOR-12 11.0°-11.5’ 242

BOR- 13 1.0-1.5 95.9
BOR-13 2.0'-2.5 3.2

BOR-13 2.5-3.0° 8.8

BOR-13 6.5'-7.0° 91.8

BOR-14 0.0-0.5 9.0

BOR-14 1.0-15

BOR-14 4.0'-45 9.0

BOR-14 4.5-50’

BOR-14 8.5-9.0° 7.5

BOR-14 9.0-9.5°

BOR-14 140145’ 15

BOR-14 14.5-15.0°

BOR-15 2.0'-2.5’ 4690.0

BOR-15 2.5"-3.0° 8.7

BOR-15 4.0'-4.5° 1140 98.8 3.42
BOR-15 6.5'-7.0° 9.6

BOR-15 11.0°-11.%’ 253.0

BOR-15 14.0'-14.5’ 3.6

BOR-16 2.0-2.5’ 56.2

BOR-16 2.5'-3.0° 6.2

BOR-16 3.5'-4.0° 4150 98.2
BOR-17 2.5'-3.0° 1480.0

BOR-17 4.0'-4.5’ 8.2

BOR-17 5.0'-5.%’ 3530 98.9
BOR-17 7.0'-7.%’ 2210
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Boring Location/Depth

[ABLE 1B

SUMMARY TABLE OF ANALYTICAL RESULTS: SOl
SITE 15, O REFINERY
NAS ALAMEDA
REMEDIAL INVESTIGAIION/FEASIBILITY STUDY
OTHER ANALYSES

Tolal Petroleum

BOR -1/
BOR-17
BOR-17
BOR-18
BOR-18
BOR-18
BOR-19
BOR-19
BOR-19
BOR-19
BOR-20
BOR-20
BOR-20
BOR-21
BOR-21
BOR-21
BOR-21
BOR-21
BOR-22
BOR-22
BOR-22
BOR-22
BOR-23
BOR-23
BOR-23
BOR-23
BOR-24
BOR-24
BOR-25
BOR-25
BOR-25
BOR-26
BOR-26

10.0"10.5°
10.5-11.0
15120

2.5 50
3540
40'-4Y
2.5-30
3540
4045

H.O0-115

4550
5.0-5.%
55-6.0°
2.5'-3.0°
3035
40-45
1015

11.5-12.0

3540
4045
7.5-8.0°

1.0-115

3.0-3.5
3.9'-4.0°
4.0-45

No-11.5

3.0'-3.5’
40'-45
3.5'-4.0°
4045

11.0-11.5

15-2.0
2.9-3.00

Hydrocarbons 10C Ash Nitrate as N
(mg/kq) (mg/kg) (%) (mg/kg)
194.0
1430.0
257.0
601 98.5 0.12
3.2
70
175.0
9.3
416 99.3 0.58
3660.0 -
156 99.7 0.57
9.4
96
2.6
9.8
364 99.2 1.32
8.6
46.8
9.6
273 98.4 0.98
9.0
16.1
3.2
9.3
819 98.7 0.23
24.6
8.6
416 98.8 1.79
94
109 99.3 0.15
2.9
13
6.4
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Boring Location/Depth

BOR-26
BOR-26
BOR-27
BOR-27
BOR-27
BOR-27
BOR-27
BOR-27

Notes:

1. Analytical results are presented
in units as shown.

2. Sample depths are presented

40-45

150159

2.5-5.0
3.0-5.5
40-45
71.0-15

10.0°-10.5°
12.5'-13.0°

in feel.

TABLE 1B

SUMMARY TABLE OF ANALYTICAL RESULTS: SOl
SITE 13, OIL REFINERY
NAS ALAMEDA
REMEDIAL INVESTICATHON/FEASIBILITY STUDY
OTHER ANALYSES

Tolal Petroleum
Hydrocarbons [0C Ash

(mg/kg) pH (my/kg) (%)

Nitrale as N
(mqg/kq)

21 99.3
15.9
251.0

9.2

218 99.4
114
2.1
22.2

0.18
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TABLE 1B

SUMMARY TARLE OF ANALYTICAL RESULTS: SOIL
SITE 13, OIL REFINCRY
NAS ALAME DA
REMEDIAL INVESTIGATION/FEASIBILITY STUDY
OTHER ANALYSES

folal Tolat
Phosphorus  Kjeldah! Nitrogen Chloride Sulfate
Boring Location/Depth (mg/kq) (mg/kq) (mg/kq) (mg/kq)

MWOR- 1 25" 5.0°

MWOR-13.0"-3.5'

MWOR-1 4.0'-4.5 340 129.0 8.5 15.8
MWOR-2 4.0'-4.5

MWOR-2 5.0" 5.5 372 95.0 3.9 10.9
MWOR-2 12.0'-12.5

MWOR-3 4.0"-4.5

MWOR-35 5.0°-55 480 174.0 51.2 30.8
MWOR-3 7.0"-7.5

MWOR-3 10.0°-10.5°

MWOR-4 25-3.0°

MWOR-4 3.0-35

MWOR-4 4045 785 168.0 6.0 6.5
MWOR-5 1.5°-2.0° 538 202.0 41.0 1040.0
MWOR-5 7.0"-7.5

MWOR-5 8.5'-9.0°

BOR-6 2.0'-2.5 301 /8.4 5.6

BOR-6 11.5'-12.0°

BOR-7 2.0-2.%

BOR-7 6.0'-6.5 467 218.0 15.6 35.9
BOR-8 2.5°-3.0r 455 151.0 52

BOR-8 3.0'-3.5° 145 151.0 6.2

BOR-8 35.5'-4.0°

BOR-8 11.0°-11.%

BOR-9 2.0'-2.5

BOR-9 2.5'-3.0°

BOR-9 4.0'-4.5 2000 1270.0 20.9 123.0
BOR-9 6.5°-7.0°

BOR-9 11.0'-11.5

BOR-9 14.0'-14.5

BOR-10 1.0'-1.5’ 180 728 6.5 8.2
BOR-10 4.0-4.5

BOR-10 11.0-11.5’
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TABLE 1B

SUMMARY TABLE OF ANALYTICAL RESULTS: SOIL
SITE 13, Olf REFINERY
NAS ALAMEDA
REMEDIAL INVESTIGATION/FEASIBILITY STUDY
OTHER ANALYSES

folal Total
Phosphorus  Kjeldah! Nitrogen Chloride Sulfate

Boring | ocation/Depth (mq/kq) (mg/kq) (mg/kq) (mg/kq)

BOR-11 2.5 3.0

BOR-11 35 -40’

BOR-11 4.0'-45 257 146.0 5.5 10.9
BOR-11 110115

BOR-12 3540’

BOR-12 4.0'-45

BOR-12 8.0'-8.5 477 162.0 69.9 48.4
BOR-12 11.0°-11.5’

BOR-15 1.0°-1.5

BOR-13 2.0-2.5

BOR-13 25350’

BOR-13 6.5'-7.0°

BOR-14 0.0°-0.5

BOR-14 1.0-1.5 350.0 1.5
BOR-14 4.0'-45’

BOR-14 4550 250.0 4.5
BOR-14 8.5'-9.0°

BOR-14 9.0-9.5’ 160.0 4.4 6.6
BOR-14 140145’

BOR-14 145-15.0° 120.0 8.1 6./
BOR-15 2.0°-2.5

BOR-15 2.5'-3.0°

BOR-15 4.0-4.5 736 174.0 185.0 28.2
BOR-15 6.5°-7.0°

BOR-15 11.0°-11.5’

BOR-15 14.0'-14.5

BOR-16 2.0'-2.5°

BOR-16 2.5-3.0°

BOR-16 3.5'-4.0° 1500 465.0 17.5 45.2
BOR-17 2.5°-3.0°

BOR-17 4.0'-4.5

BOR-17 5.0'-5.%’ 340 297.0 3.8 55.1
BOR-17 7.0'-7.5
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TABLE 1B

SUMMARY [ABLE OF ANALYTICAL RESULTS: SOH
SIE 13, OIL REFINERY
NAS ALAMEDA
REMEDIAL INVESTICATION/FEASIBILITY STUDY
OTHER ANALYSES

Tolal Total
Phosphorus  Kjeldahl Nitrogen Chloride Sulfate

Boring Location/Depth ~ (mg/kq) (mq/kq) (mg/kq) (mq/kq)

BOR-17 10.0"-10.%

BOR-17 105 -11.0°

BOR-17 115120

BOR-18 2.5-5.0’ 1030 202.0 1.3 5.0
BOR-18 3.5 -4.0°

BOR-18 4.0 45

BOR-19 2.5-3.0°

BOR-19 3.5 -4.00

BOR-19 4.0-45 5/1 90.0 16.4 54.9
BOR-19 11.0°-11.5’

BOR-20 4.5-50 252 146.0 4.6 15.7
BOR-20 5.0°-5.5

BOR-20 5.5'-6.0°

BOR-21 2.5'-3.0°

BOR-21 3.0°-35

BOR-21 4.0-45 252 101.0 6.6 30.2
BOR-21 7.0'-75

BOR-21 11.5-12.0°

BOR-22 3.5'-4.0’

BOR-22 4.0'-4.5’ 489 84.0 16.6 17.1
BOR-22 75-8.0°

BOR-22 11.0°-11.5

BOR-23 5.0'-3.%°

BOR-25 3.5'-4.0°

BOR-25 4.0'-4.5 436 207.0 14.4 31.9
BOR-23 11.0°-11.5°

BOR-24 3.0'-3.5

BOR-24 4.0'-45 679 207.0 58 159
BOR-25 3.5°-4.0’

BOR-25 4.0'-4.5’ 241 /8.0 5.8 6.4
BOR-25 11.0-11.5’

BOR-26 1.5'-2.0°

BOR-26 2.5'-3.0°
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TABLE 1B

SUMMARY TABLE OF ANALYTICAL RESULTS: SON
SIFE 13, Ol REFINERY
NAS ALAMEDA
REMEDIAL INVESTIGATION/FEASIBILITY STUDY
OTHER ANALYSES

Total Total
Phosphorus  Kjeldahl Nitrogen Chloride Sulfate

Boring Location/Depth (mg/kq) (mq/kq) (mg/kq) (mg/kq)
BOR-26 4.0'-4.5’ 467 2.8 4.5 4.4
BOR-26 15.0"-15.5'

BOR-27 2.5°-50°

BOR-27 3.0'-3.5

BOR-27 40- 45 555 95.0 5.7 10.5
BOR-27 7.0'-75

BOR-27 10.0'-105
BOR-27 125150’

Notes:

1. Analytical results are presented
in units as shown.

2. Sample depths are presented
in feet.
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TABLE 2

SUMMARY TABLE OF ANALYTICAL RESULTS: WATER
SITE 13, OIL REFINERY
NAS ALAMEDA
REMEDIAL INVESTIGATION/FEASIBILITY STUDY

Well Number
Chemical Group/Analyte Units MWOR-1 MWOR-2 MWOR-3 MWOR-4 MWOR-5
Volatile Organics
Benzene ug/!
Ethyl Benzene ug/|
Methylene Chloride ug/! 10. 17 5,
Xylene (total) ug/!
Semivolatile Organics
Naphthalene ug/!
2-Methylnaphthalene ug/!
bis(2—ethylhexyl)phthalate ug/!
Pesticides
4.4-DDT ug/! 0.08
VTotol Petroleum Hydrocarbons ~ mg/! 0.08
Metals
Aluminum mg/ 46 386 244 223
Arsenic mg/| &
Barium mq/| 0.37 £ 19 17 13
Beryllium mgq/| 0.0054 0.0084 0.0055 0.0056
Calcium mq/| 359 83 13 61 23
Chromium mg/| 0.13 = 08 , 11 0.72 0.65
Cobalt mg/| 0.14 0.25 0.17 013
Copper mq/| 0.042 0.26 0.52 0.19 0.25
Iron mg/! 59 266 465 300 296
Lead mg/| B 08 0.054 0.055
Magnesium mg/| 98 94 128 80 81
Manganese mq/! 12 3.4 11 48 5.4
Nickel mg/! 019 =i g1 ' 1 0.92 - 08
Potassium mg/! 14 34 43 16 35
Selenium mq/! 0.097 0.18 0.12 0.12
Sodium mg/! 390 353 172 47 97
Titanium mg/! 14 4.7 1.5 5.6 54
Vanadium mg/| 0.11 0.55 0.76 0.55 0.51
Zinc mg/| 0.12 0.68 0.86 0.56 0.63

o/
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TABLE 2

SUMMARY TABLE OF ANALYTICAL RESULTS: WATER
SIHE 13, OIL REFINERY
NAS ALAMEDA
REMEDIAL INVESTIGATION/FEASIBILITY STUDY

Well Number
Chemical Group/Analyte Units MWOR-1 MWOR-2 MWOR-3 MWOR-4 MWOR-5

Total Organic Carbon mgq// 21.3 23.2 151 75 10.0
General Minerals

Total Dissolved Solids mg/! 3160. 1380. 880. 620. 780.
Specific Conductance umhos/c 4020 2520 1410 470 540
pH - 6.8 18 7.4 6.7 7.2
Notes:

1.

Shaded concentrations denote

concentrations in excess of the Maximum

Contaminant Level or the Applied Action

Level.
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Chemical Group/Analyte Units
Volatile Organics
Benzene ug/|
Ethyl Benzene ug/!
Methylene Chloride ug/!
Xylene (total) ug/!
Semivolatile Organics
Naphthalene ug/!
2-Methylnaphthalene ug/!
bis(2—ethylhexyl)phthalate ug/!
Pesticides
4,4-DDT ug/!
VTotol Petroleum Hydrocarbons — mg/I
Metals
Aluminum mg/!
Arsenic mg/|
Barium mg/|
Beryllium mq/!
Calcium mg/
Chromium mq/!
Cobalt mg/|
Copper mg/|
Iron mg/!
Lead mg/I
Magnesium mg/!
Manganese mg/!
Nickel mg/!
Potossium mg/
Selenium mg/!
Sodium mg/|
Titanium mg/
Vanadium mg/!
Zinc mg/!

TABLE 2

SUMMARY TABLE OF ANALYTICAL RESULTS: WATER
SITE 13, OIL REFINERY

NAS ALAMEDA

REMEDIAL INVESTIGATION /FEASIBILITY STUDY

Well Number
MW—1 (HLA

400,
3.

32.

29
16.
1.

0.025

e

82
0.15

0.051
97

81
2.7
0.19
25

506

1.5
0.15
0.18
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Chemical Group/Analyte Units
Total Organic Carbon mg/|
General Minerals
Total Dissolved Solids mg/I
Specific Conductance umhos/c

pH

Notes:

1. Shaded concentrations denote

concentrations in excess of the Maximum
Contaminant Level or the Applied Action

Level,

TABLE 2

SUMMARY TABLE OF ANALYTICAL RESULTS: WATER
SITE 15, OIL REFINERY
NAS ALAMEDA
REMEDIAL INVESTIGATION/FEASIBILITY STUDY

Well Number
MW-1 (HLA

67.6

1820.
2580
7.0
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¢ C C

COMPARISON OF ACTION LEVELS FOR VARIOUS CHEMICAL GROUPS
NAS ALAMEDA
REMEDIAL INVESTIGATION /FEASIBILITY STUDY

ML
MCL SILC Tic Biological Water Air Soil
Chemical Group/Analyle (mg/l) {mg/1) (mg/kq) Receplor (ug/1) (ug/m3) (ma/kq)
Volatile Organics
1,1,1-Trichloroethane 0.2 Human 300 300
1,1,2,2-Tetrachioroethane 0.001
1,1,2-Trichioroethane 0.052
1,1-Dichloroethylene 0.006
1,2-Dichloroethane 0.0006
1,3-Dichloropropene 0.0005
1,4-Dichlorobenzene 0.005
2-Butanone Human 2,000 300
Benzene 0.001 Human 0.2 0.07
Benzene Freshwater |
Benzene Saltwater |
Carbon Tetrachloride 0.0005
Chloroform Human b 0.6
Dibromochloropropane 0.0002
Fthylbenzene 0.68 Human 2,000 100
Ethylene Dibromide 0.00002
Monochlorobenzene 0.03
n-Hexane Human 100 200
Ielrachloroethylene 0.005
Toluene Human 2,000 200
Toluene Freshwaler 90
loluene Saltwater 20
frichloroelhylene 0.00% 204. 2,040 [Human / /
Vinyl Chioride 0.0005 Human 0.5 0.1
Xylene : Freshwater 40
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TABLE 3

COMPARISON OF ACTION LEVELS FOR VARIOUS CHEMICAL GROUPS
NAS ALAMEDA
REMEDIAL INVESTIGATION /FEASIBILITY STUDY

Volatile Organics

Xylene
Xylene (all isomers)

Semivolatile Organics

Acenaphthene
Acenaphthylene
Anthracene
Atrazine

Benlazon
Benzo(a)pyrene
Fluoranthene
Fluorene
Naphthalene
Naphthalene
Naphthalene
Pentachlorophenol
Pentachlorophenol
Pentachlorophenol
Phenanthrene
Pyrene

Pesticides/PCBs

2.4,5-1P Silvex
2.4-D
Aldicarb

AL
MCL STLC me Biological Water Air Soil
(ma/1) (mg/1) (mg/ka) Receplor (ug/1) (ug/md)  _(mg/kq)
Saitwater 70
1.75 Human 2,000 400 30,000
Human 20 2
Human 20 ?
Human 20 ? 100
0.003
0.018
Human 0.09 0.009
Human 20 2
Human 20 ?
Human 20 2
Freshwater 600
Saltwater 700
1.7 1/ Human 2 0.2
Freshwoler 5
Saltwater 10
Human 20 2 100
Human 20 2
0.01 1. 10
0.1 10. 100 Human 40 4
Human 20 2

Canonielnvironmental



Chemical Group/Analyle

COMPARISON OF ACTION LEVELS FOR VARIOUS CHEMICAL GROUPS

C

TABLE 3

NAS ALAMEDA

REMEDIAL INVESTIGATION/FEASIBILITY STUDY

Pesticides/PCBs

Aldrin

Chlordan
DDD,DDE,DDT

Diazinon

Dicofol

Dieldrin

Dioxin (2,3,7,8-1CCD)
Endrin

Heptachlor

Heptachlor Epoxide
Kepone

Lead Compounds, Organic
Lindane

Malathion
Methoxychlor

Mirex

Molinate

Paraquat

Parathion, Ethyl

Polychlorinated Biphenyls (PCBs)

Simazine
Thiobencarb
Toxaphene

MCL STLC TILC
(mg/1) (mg/1) (mg/kg)
0.14 14
0.25 25
0.1 10
0.8 8
0.001 0.01
0.0002 0.02 02
047 47
2.1 21
13
0.004 0.4 4
0.1 10, 100
2.1 21
0.02
5, 50
0.01
0.07
0005 05 5

ML

Biological Water Air Soil
Receptor (wg/l)  _(ug/m3)  _(mq/kq)

Human 30 3

Human 1 0.1

Human 0.1 0.01

Human 0.02 0.002

Human 0.2 0.02

Human 800 80

Human 200 4

Human 40 0.2
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COMPARISON OF ACTION LEVELS FOR VARIOUS CHEMICAL GROUPS

IABLE 3

NAS AlAMEDA

RUMEDIAL INVESTIGATION /H LASIBILITY STUDY

MCL SILC e
Chemical Group/Analyte (mg/1) (mg/l) (mg/kq)
Inorganics

Aluminum 1.0
Anlimony 15. 500
Arsenic 0.05 5.0 500
Arsenic
Asbestos 1.0
Barium 1.0 100. 10,000
Beryllium 0.75 75
Cadmium 0.01 1.0 100
Cadmium
Chromium 0.05
Chromium
Chromium 1l 560. 2,500
Chromium VI 5. 500
Cobalt 80. 8,000
Copper 25 2,500
Copper
Copper
Cyanide
Fluoride (temperature dependent) 141024
Fluoride Salts 180. 18,000
Lead 0.05 50 1,000
fead
Mercury (inorganic) 0.002 0.2 20
Molybdenum 350. 3,500
Nickel 20. 2,000 -

AL
Biological Water Air Soil
Receplor (ug/1) (ug/m3) (mq/kq)
Freshwater 70
Saltwater 20
Human 350 5
Freshwaler 0.2
Saltwaler 5
Freshwater 50
Saltwaler ?
Human 50,000 50
Human 4,000 200
Freshwater 4
Saltwoter 6
Human 1,000 50
Freshwater 10
Saitwater 4
Human 10 0.0/
Human 400 0.1
Canonielrvironmental
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TABLE $

COMPARISON OF ACTION LEVELS FOR VARIOUS CHIMICAL GROUPS
NAS ALAMEDA
REMEDIAL INVESTIGATION/FEASIBILITY STUDY

AA|
MCL SIC mc Biological Water Air Soil
Chemical Group/Analyte (mg/}) (mg/!) (mg/kq) Receplor (ug/L) (ug/m3) (mqg/kq)
Inorganics
Nickel Freshwater 1
Nickel Saltwater 8
Nitrale 45.0 Sallwater 10
Selenium 0.01 1.0 100
Silver 0.05 5. 500 Human 200 ?
Silver Freshwater 1
Silver Saltwater 6
Thallium 1.0 700
Vanadium 24. 2,400
Zinc 250. 5,000 Human 8,000 800
Zinc Freshwater 30
Zinc Saltwater 10
Consumer Acceplance Limils
Color 15 unils
Copper 1.0
Corrosivity Relatively Low
Odor - Thieshold S unils
Foaming Agents (MAs) 0.5
ron 0.3
Manganese 0.05
Thiobencarb 0.001
Turbidity 5 unils
Zinc 50

Canonielnvironmental
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1ABLE 3

COMPARISON OF ACTION LEVELS FOR VARIOUS CHEMICAL GROUPS
NAS ALAML DA
REMEDIAL INVESTIGAHON/FLASIBILIEY STUDY

AAL
MCL SILC e Biological Water Air Soil
Chemical Group/Analyte (mg/)) (mq/l) (my/kq) Receplor (ug/l) (ug/m3) (mq/kq)
Mineralization
Total Dissolved Solids 500
or
Specific Conductance 900 umhos
Chloride 250
Sulfale 250
Noles:
1. MCLs are Maximum Contaminant Levels.
2. MLs are Applied Action Levels.
3. SILCs are Soluble Threshold Limit Concentralions.
4. TiLCs are Total Threshold Limit Concentrations.
5. MCLs, STLCs, and TTLCs were referenced in Barclay’s California Code of Requlations, Tille 22, Social Security, Division 4,

Environmental Health, updated June 22, 1990.
6. AALs were referenced from the California Department of Health Services AAL List 90-1, daled June 29, 1990,

which supersedes all previous AAL lists.

7. MCLs for the constituents lisled under Consumer Acceplance Limits and Mineralization apply to Secondary Drinking Water Standards.
8. Slate of California recommended MCLs are listed for Mineralizalion under the Secondary Drinking Waler Standards.
9. Freshwater and saltwater biological receplors for lhe listed AALs apply lo aqualic life.

Canonielvircnmental
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